Objective: Australian women conceiving with ART are at fourfold risk of admission to early parenting treatment programs compared to those conceiving spontaneously. The study aimed to identify prevalence and determinants of antenatal mood disturbance and other risks for early parenting difficulties after assisted conception.
INTRODUCTION
Fertility difficulties, the diagnosis of infertility and treatment with assisted reproductive technologies (ART) each have well documented psychological and social correlates for individuals and their intimate relationships (1) . It is understandable that parents and clinicians might presume that the realisation of the goal of a conception, sustained pregnancy and birth of an infant will lead to a reduction in the psychological distress of infertility and perhaps to elevated mood. However, in Australia, women giving birth after conceiving with ART are four times more likely to be admitted with their babies to residential early parenting centres for treatment of mild to moderate maternal mood disturbance or unsettled infant behaviour than those conceiving spontaneously (2, 3) . It is not known whether psychological functioning in pregnancy contributes to this elevated risk. As yet accurate prediction in pregnancy of individuals vulnerable to developing postpartum mood disorder is not possible (4) , but one of the main risk factors for postpartum mood disturbance is pregnancy mood disorder (5) . Mood in pregnancy is governed by a range of psychosocial factors, including whether or not the pregnancy is desired, quality of support from an intimate partner, socioeconomic status, personality and coincidental adverse events (5) . A number of comparisons of the psychological aspects of pregnancy after assisted and spontaneous conceptions are available, but the evidence is inconsistent.
Anxiety
Similar general anxiety levels assessed by the State-Trait Anxiety Inventory (Spielberger, Gorsuch et al. 1983 ) have been found between women who have conceived spontaneously (SC) or with ART in both early (Klock and Greenfeld 2000) and late pregnancy (Stanton and Golombok 1993; McMahon, Ungerer et al. 1997 ). In contrast van Balen et al (1996) using single Likert scales found that women who had conceived with ART rated the experience of pregnancy as significantly more stressful than those who had conceived spontaneously. In qualitative interviews Bernstein et al (1994) reported that previously infertile pregnant women described higher anxiety and more compulsive checking for vaginal bleeding and frequent disturbing dreams than SC women. using the Karolinska Scales of Personality found that women conceiving with IVF had more muscular tension, although the significance of this was not discussed, and were more irritable than SC women. Although most concluded that anxiety levels were within the normal range, the proportion scoring above clinical cut off levels were not reported in these investigations.
McMahon et al (1997) found that specific anxieties as assessed by the Baby Schema Questionnaire (Gloger-Tippelt 1991) about foetal normality and survival; potential for childbirth to damage the infant and anticipatory anxiety about being separated from the baby were more common among women who had conceived with ART than spontaneously.
In contrast who derived the Emotional Reactions to Pregnancy Scale from the Gloger-Tippelt instrument found that women conceiving with ART were less anxious about the health of the baby than SC women at 13 weeks gestation, but were more anxious about the potential to lose the pregnancy, although this decreased as pregnancy advanced.
Depression
There have been fewer comparisons of the prevalence of depression or low mood during pregnancy. Klock and Greenfeld (2000) found no differences between ART and SC groups in symptoms of depression in the first or third trimester measured on the Beck Depression that women in both groups described themselves as being rather depressed, but did not quantify this in terms of severity or persistence of symptoms.
Self regard
The experience of infertility can have adverse effects on self esteem (Abbey, Andrews et al. found no differences between the two groups in terms of self-confidence and formation of a maternal identity. In contrast Bernstein et al (1994) using the Tennessee Self-Concept Scale (Fitts 1965) found that in early pregnancy, women who had conceived with ART were more self critical and had more fragile ego strength than SC women.
Adjustment to pregnancy
Hjelmstedt et al (2003) found that the physical demands of pregnancy and the changes in body form were less problematic for an ART than a SC group. They were also less concerned about the sex of the foetus and about the potential losses associated with motherhood. Klock and Greenfeld (2000) found that compared to SC women, women who had conceived with IVF were more gratified to be pregnant and had significantly fewer concerns about the loss of independence and income associated with impending parenthood. Similarly Ulrich et al (2004) found that although the ART group had more antenatal medical complications and hospital admissions, they had fewer complaints about the pregnant state and McMahon et al (1999) that pregnancy was more positive and fulfilling and less uncomfortable than for the SC comparison groups. In direct contrast Bernstein et al (1994) found that the ART group used more frequent negative self descriptors including being fat and bloated, were more exhausted and had more limbic pain, (a concept that was not defined) than the SC group. Sandelowski et al (1990) using repeated in-depth interviews informed by grounded theory concluded that the formation of a pregnant identity was more complex for the ART than the SC group partly as a result of the earlier consciousness of the biological reality of conception.
Marital relationship
There is consistent evidence that the quality of relationship with an intimate partner is a 
Antenatal attachment to the foetus
The formation of an emotional relationship between a mother and her growing foetus continues through pregnancy and is reflected in maternal protective and health behaviours.
Neither Stanton and Golombok (1993) However, Bernstein et al (1994) and McMahon et al (1999) found that women pregnant after ART delayed preparation of a room for the baby until late in the pregnancy and the latter group that they had fewer conversations with the foetus.
A particularly vulnerable sub-group?
Overall these investigators concluded that there were few differences in pregnancy psychological functioning between ART and SC groups and in most of these investigations the clinical significance of any differences that were found are not elaborated. There are however, some suggestions that a sub group of women might be vulnerable to psychological distress in pregnancy after ART. Stanton and Golombok (1993) (8) (17) found that women having two or more treatment cycles had significantly more anxiety about foetal health and development than those who had conceived in a first cycle.
While these investigations have begun to describe the psychological functioning in pregnancy of women conceiving with ART, the inconsistent findings might be attributable to methodological limitations. In most of these studies the sampling strategies including those described as random (8) (8) 15. Different recruitment strategies were used for the ART and SC groups, including recruiting the latter group from single private practices which did not represent the whole pregnant population (6, 7, 17) . Relevant groups were excluded such as: multiparae (10, 16), women younger than age 25 (8, 13, 16) or older than 36 (10) or those with multiple gestations (10, 16) . None included women conceiving with donor gametes. In several of these studies recruitment rates from at least one of the eligible populations were relatively low (< 50%) (9, 13, 16) . In some studies there were high rates of loss to follow up (>30%) between early and late pregnancy assessments (6, 13, 16) .
Women with fertility problems are a sociodemographically and gynaecologically heterogenous group and there is a wide range of intervals between when they decide to have a child and when they conceive. There is therefore no comparison group with which they can be accurately matched. It has been argued that the use of control groups is intrinsically problematic in research about the psychological impact of infertility and ART as few other adverse life events continue for the duration of infertility; have a comparable limited chance of resolution and involve invasive procedures (20) . In most of the comparisons of pregnancy psychological functioning between ART and SC groups, there were significant between group differences in sample characteristics, which may have influenced the findings. These include in average level of education (6, 7, 13); average age (10); ethnic diversity (6) and socioeconomic status (6) . In addition to differences between ART and SC groups in marital status (13), the ART participants had been married for significantly longer than SC participants in most studies (6, 7, 13) 
Sample and recruitment
Australia's Medicare is a universal health care scheme which pays a proportion of costs incurred in approved medical treatments to all citizens. Medicare rebates are available for an unlimited number of ART treatment cycles. Although additional costs are levied by some services, these are covered in part for those with private health insurance and therefore infertility treatments are available and accessible to all. There is existing evidence that prevalence of mental health problems is no higher in populations seeking fertility treatment rather than using a comparison group. The calculation of the sample size was based on a conservative estimate that the rate of admission to residential early parenting centres in the first postpartum year would be 2.5 times higher in the study population than among all women who gave birth in Victoria in 2002 (15% versus 6%). A sample of 144 was needed to detect this difference in admission rates with 95% power at the 5% level, using a 2-sided test based on a single proportion and, allowing for an attrition rate of 20%, 180 participants needed to be recruited.
Personally addressed letters of invitation, a plain language description of the study and a reply paid form to indicate willingness or not to participate were mailed to all women meeting the inclusion criteria. Two weeks later those who had neither declined nor accepted the invitation to participate were contacted by telephone. Participants were asked to consent to participate in a prospective longitudinal study involving repeated assessments and to permit information about fertility treatments to be retrieved from their medical records.
Materials
Data were collected by brief telephone interviews and structured self-report postal questionnaires in the first and third trimesters of pregnancy. Details of fertility treatments were retrieved from individual medical records.
Sociodemographic factors and fertility history
Sociodemographic factors including: age; marital, educational, occupational and health insurance status and fertility history were collected in a brief structured telephone interview.
Structured questionnaires
Structured fixed choice questions assessed: the experience of ART treatment in first trimester and pregnancy physical and emotional health, antenatal care, and beliefs and concerns about the impending birth in the third trimester.
Self-report psychometric measures
The questionnaires incorporated standardized, self-report psychometric instruments, some as repeated and some as single measures.
Mood
Mood was assessed on two measures in both early and late pregnancy. The Edinburgh Postnatal Depression Scale (EPDS) (22) 
Mother to foetus emotional attachment
The relationship between mother and unborn baby was assessed in both first and third trimesters of pregnancy. The Antenatal Attachment Questionnaire (AAQ) (27) assesses two dimensions of mother to foetus attachment on separate subscales, derived from factor analyses. The Time subscale captures the intensity of preoccupation and the amount of time spent talking to and thinking or dreaming about the foetus. The Quality subscale assesses the degree of tenderness, affection and protectiveness in the mother's thoughts about the foetus. The two subscale scores are added to produce a total attachment score.
The AAQ was validated in a sample which included both primiparous and multiparous Australian women recruited from antenatal clinics at a teaching hospital; 42% of them were in professional or semi-professional occupations and all were partnered (27) .
Quality of relationship with intimate partner
The perceived quality of relationship with the intimate partner was assessed in the first trimester by the Intimate Bonds Measure (IBM) (28) . It is a 24-item Australian self-report measure, which examines two independent dimensions of perceived quality of relationship with partner: Care and Control. The IBM was formally validated against structured interviews with adults attending general practices about perception of both aspects of their intimate relationship.
Personality
The Vulnerable Personality Style Questionnaire (VPSQ) (29) , is a brief measure of personality traits that may increase vulnerability to psychological morbidity at times of life change. It was developed through administration to a representative sample of 475 parturient Australian women recruited at a teaching hospital. Scores on the Vulnerability subscale, which includes worry, inhibition, sensitivity to the opinions of others and lack of assertiveness were significantly higher in women diagnosed with Major Depression and scoring in the clinical range on the EPDS than those who were not depressed. It was administered in early pregnancy Data were analysed in SPSS v11.5. Univariate comparisons were made by Student's t-test, Chi-square and one way ANOVA and multivariate analysis was by linear regression.
RESULTS

Sociodemographic characteristics of the sample
In total 288 women had at least one ultrasound verified foetal heart beat at six weeks gestation. Of these 16 had insufficient English language and literacy to participate and the invitation was posted to the remaining 272 women. Of these 135 (50%) responded within two weeks and the remaining 137 were contacted by telephone by a designated clinic nurse to ascertain their intention to participate. Seventeen of these women had experienced pregnancy loss and in spite of repeated attempts a further 16 women could not be contacted. The potential sample was therefore 239 women, of whom 183 (77%) agreed to participate and 56 (23%) declined. Two women miscarried in the week following recruitment before the telephone interview, leaving a sample of 181 who completed the telephone interview, and two miscarried before the administration of the first questionnaire. Of the remaining 179 participants, 95%
(176) returned the first questionnaire. Two women miscarried in the second trimester of pregnancy and of the 174 remaining, 170 (98%) returned the late pregnancy questionnaire.
The questionnaires were completed at 16 (± 2.8) and 32 (± 2.3) weeks. As summarized in Table 1 there were no differences between participants and non-participants in nature or extent of fertility treatments. 
Cause of infertility and fertility treatments
The causes of infertility in this sample were similar to those of the overall population of couples treated for infertility in Australia and New Zealand at the time (see Table 2 ). More study participants reported that infertility was unexplained and fewer that it was attributable to multiple causes than the national data provided for all assisted conceptions by ART clinics.
These differences in ascription might be attributable to differences in understanding and classification between consumers and clinicians, rather than to actual differences between the sample and the population.
Pregnancy health and health care
Participants' pregnancies were closely monitored. On average they attended 16 antenatal visits including for ultrasound scans. Overall significantly more underwent chorionic villus sampling or amniocentesis for foetal chromosomal abnormality (21%), than in the general population of Victorian pregnant women in 2002 (8%) (p< 0.0001). There was no difference in rates for women aged ≥ 37 years, but many more women aged < 37 years than in the general population underwent these procedures (13% versus 3.6%, p< 0.0001) (32) .
Although almost all (86%) reported very good general health in the pregnancy, one in seven 
Mother to foetus emotional attachment in late pregnancy
Condon (1993) reported norms for the Antenatal Attachment Questionnaire only in late pregnancy and found that mother to foetus attachment increased as pregnancy advanced, in particular following quickening. Comparisons with these norms have therefore only been made for advanced pregnancy. In this cohort there were no associations between AAQ scores and health insurance or educational status, gravidity, parity, multiple gestation or experience of previous pregnancy loss. It was found that mothers thought more about and had a more intense emotional attachment to their foetus(es) in early pregnancy than the general population of mothers did in advanced pregnancy. These continued to grow and in advanced pregnancy participants spent significantly more time and had significantly more intense protective emotional attachments to their unborn baby(ies) than the normative sample (see Table 3 ).
Relationship with partner and personality
There were no associations between demographic and most obstetric factors and scores on These scores were still more optimal than population averages and may reflect that interactions between partners are influenced adversely by the additional emotional, financial and practical demands of a twin pregnancy (Fisher and Stocky, 2003) . Overall participants perceived their intimate relationships as being of exceptionally high quality: significantly more affectionate, sensitive, trusting and companionable and less coercive, critical and domineering than in population norms.
There were no associations between demographic and obstetric factors and scores on the Vulnerability Personality Scale. There were no differences between the study cohort and the normative sample on the personality measure indicating that they were no more likely than women in general to worry, be unassertive or over eager to please others (29) (see Table   4 ).
Maternal mood
In this relatively homogeneous cohort mood was not associated with health insurance or educational status or with gravidity, parity, previous pregnancy loss or multiple gestation. It was striking that in general participants reported very little mood disturbance in either early or late pregnancy (See Tables 5 and 6 ). This was reflected both in significantly lower average Tables 5 and 6 ). Given this, it was not possible to identify risk factors for clinically significant depression and anxiety in advanced pregnancy in this group. In order to identify factors assessed in early pregnancy which contributed to mood in advanced pregnancy, the relationship between post-secondary education, health insurance status, quality of intimate partner relationship, reproductive factors, a vulnerable personality style, early pregnancy anxious (POMS Tension-Anxiety subscale) and depressive (EDS score) mood symptoms and EDS scores in late pregnancy were examined.
In univariate analyses higher EDS scores in late pregnancy were associated with higher early of the variance (adjusted r 2 = 0.26) but only EDS score in early pregnancy made a significant independent contribution to higher late pregnancy EDS scores (See Table 7 ).
DISCUSSION
This study has considerable methodological strengths in comparison to existing research in the field. The sample was accurately representative in terms of age, gravidity, multiplicity, parity, and health insurance status of women treated for infertility in Australia and large enough to detect the outcomes of interest. Forms of treatment, including conception with donor gametes were accurately representative of the population treated at the service. Both recruitment and retention rates were higher than in all previous investigations. Data were collected using standardized measures with relevant population norms for comparison.
The limitations were that non-English speaking women were not included and that although mood in pregnancy was assessed carefully, past psychiatric history was not ascertained directly. Comparison data was derived from populations that were broadly representative of the community and this sample was more highly educated, socioeconomically advantaged and likely to be partnered than the general Australian population of pregnant women. The differences we found might reflect these sociodemographic factors rather than mode of conception. However, within the group sociodemographic differences did not contribute to variance in outcome measures. Overall therefore, we argue that these findings can be generalized with reasonable confidence to English speaking populations of women treated for infertility in high-income countries.
In a comprehensive review Hendrick et al. (1998) (33) concluded that approximately 10% of pregnant women in the industrialized world experienced major depression and that the highest level of psychological symptoms occurred in the third trimester. The striking finding of this study is that there are exceptionally low rates of self-reported symptoms of anxiety, depression or other mood disturbance ascertained both in average scores and in proportion scoring in the clinical range on standardized measures of mood in both early and late pregnancy in this cohort of women conceiving with assisted reproductive technologies. In contrast to the previous investigations in this field which reported merely that there were no differences between SC and ART groups (6-8) we have found that women conceiving with ART report significantly better pregnancy mental health in terms of mood disturbance, quality of relationship with the intimate partner and emotional attachment to the baby than general populations of pregnant women, almost all of whom will have conceived spontaneously. We propose two interpretations of these findings.
First, in this group there were high rates of the psychosocial factors which are protective for perinatal mood disturbance. The group was disproportionately highly educated and socioeconomically advantaged. Intimate relationships were experienced as sensitive, supportive and affectionate with low rates of coercive criticism. It is also possible that in being of older than average age at the time of pregnancy participants had secure housing and employment. The pregnancies were actively sought and highly desired.
Second however it is possible that this low rate of distress is reflecting an almost elated mood in which the pregnant state and family formation achieved after a long period of anticipation and via intrusive and disruptive interventions are somewhat idealized. Evidence for this interpretation is the remarkably low rates of mood disturbance, high ratings of general health, intense and sustained protective and affectionate preoccupation with the foetus and perception of the marital relationship as exceptionally affectionate, sensitive and supportive. Psychoanalytic observers and subsequent investigators report an increase in anticipatory anxiety in advanced pregnancy which is interpreted as normal and serving a positive function in preparing women for a major life transition (34, 35) The lack of selfreported anxiety in either early or late pregnancy in this group is striking and might indicate an expectation that the transition to parenthood will be unproblematic and that the experience of caring for an infant will be entirely gratifying.
It has been suggested (11) that a small sub group of women do find adjustment to pregnancy after ART more difficult. There was some evidence for this proposition in that the small group of women whose scores were in the clinical range on the EDS in late pregnancy were more likely than others to have had an elevated score in early pregnancy. However, specific reproductive, social or psychological risk factors were not identified and it might be that this group have longstanding mood disturbance that preceded pregnancy. It would appear that the most accurate means of identifying this group is to use a brief screening measure of mood disturbance like the EDS in early pregnancy.
Overall, given that pregnancy mood disturbance is consistently found to be a risk factor for postpartum depression, these findings indicate that there would be negligible postnatal mood disturbance or adjustment difficulties in women conceiving with ART. The consistent finding of an elevated rate of admission to early parenting centres with mild to moderate mood disturbance in women conceiving with ART is therefore perplexing and likely to be attributable to events occurring during childbirth or in the early postpartum period, rather than during pregnancy. Covington and Burns (36) assert that moving from having an 'infertile identity' to a 'maternal identity' is particularly psychologically demanding and it might be that this shift is not fully realised until the baby is born. Ambivalence is normal in mothers of newborns as they accommodate the permanence of the life change that has occurred and the losses to occupational identity, personal liberty, autonomy, social and leisure activities and bodily integrity that it entails. It is possible that a woman who has conceived under the much more difficult circumstances of ART feels a low sense of entitlement to complain or to express any doubts, uncertainty or mixed feelings about the realities of motherhood. Expression of uncertainty is an important mechanism in eliciting social support and it is possible that in having few doubts or complaints about the pregnant state or the desire for motherhood, women conceiving with ART receive less social support than those conceiving spontaneously. Greenfeld et al. (37) concluded that women conceiving after IVF might need greater support in pregnancy. However, the findings of this study suggest that these women feel well-supported, but that perhaps opportunities to engage in realistic appraisal of the demands as well as the delights of motherhood, including permission to complain and express ambivalence and uncertainty might be useful in promoting optimal postpartum adjustment. 
